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Introduction
Flood is a major peril in UK. In order to evaluate the flood risk of a portfolio, AIR employs an event driven approach in 
its Great Britain inland river flood model, i.e., simulate synthetic storm events, rainfall – runoff process, flow routing 
and flood inundation. As such, the realistic and statistically consistent simulation of the driving force, the precipitation, 
is of particular importance. The purpose of this presentation is to introduce our approach to large scale high resolution 
precipitation simulations. 
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Challenges and Solutions
1) Rainfall pattern: Winter and summer dependence structures are extracted. The same rainfall pattern as in NCAR 
reanalysis data is simulated at large scale;
2) Heterogeneity: Gaussian copula technique is used to preserve the local statistics and inherent spatial heterogeneity; 
3) Causality: Anisotropic downscaling is applied to simulate the continuous movement of the storm.
Figure 1 AIR two-step approach of precipitation simulation
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Conclusions
1) This approach is computationally feasible for thousands year realizations under the current climate 
conditions;
2) This approach preserves the rainfall patterns at large scales and at high resolution;
3) The approach preserves inherent spatial heterogeneity of rainfall fields;
4) The rainfall generator provide 10,000-year footprint (8x8km, 1 hour) to drive AIR GB inland flood model.
Figure 4 Schematic view of 
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Validation
The rainfall generation is validated with FEH 24 hr accumulations (figure 9) and NCAR data (figure 10).  
Figure 5 Event Separation
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Figure 10 Comparison between Historical and 
Simulated Storm Occurrence by Month (Seasonality)
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